Background: Nurse Practitioner-Led Clinics are a new model of primary healthcare in Ontario. Nurse Practitioner-Led Clinics are distinctive in that nurse practitioners are the primary care providers working with an interprofessional team. There have been no evaluations of the quality of care within the Nurse Practitioner-Led Clinic model.
. Key features of the NPLCs are that the clinics are independently incorporated and include patient registration to the clinic and not to an individual provider (Heale, 2012) . The NPLC model is unique in that NPs are the primary care providers and have overall accountability for their patients. However, the NPs work within an interprofessional team which includes registered nurses and/or registered practical nurses, social workers, dieticians, and physicians (Heale, 2012) . This organizational structure promoted the reduction of NP practice barriers by allowing the NP to work to the full scope of practice. Within the NPLCs, there was an expectation for the same comprehensive, evidence-based family healthcare services that other models provide (Virani, 2012) .
NPLCs have other organizational characteristics. Located in underserviced areas, many of the patients who are registered at NPLCs have not had access to primary healthcare for long periods of time, up to years (Heale, 2012; Virani, 2012) . NPLCs have electronic medical record (EMR) rather than paper charts (Association of Family Health Teams of Ontario, 2016) . EMRs include features such as the ability to highlight areas to follow up with patient issues and communicate among healthcare providers through electronic tracking features. In addition, EMRs often include specific sections with templates for care, such as a diabetes care template (Stellefson, Diparine, & Stopka, 2013) .
Despite advancements in primary healthcare such as the introduction of electronic communication tools, there are many barriers to the successful implementation of a model of primary healthcare. Studies of other primary healthcare models in Ontario have confirmed that organizational structural components such as governance, human resources, office infrastructure, access, patient-provider relationship, and continuity of care all have an impact on the quality of care Russell et al., 2010) . In addition, there are also implementation factors that promote successful outcomes of the model of care, such as the effectiveness of the interprofessional team (Russell et al., 2010) . Successful implementation of high-quality care within the primary healthcare organization includes the ''use of evidence-based practices in providing programs and services'' (Virani, 2012, p. 17) . Collaboration and partnerships within and external to the organization, as well as with the patient, are also important features of successful implementation (Virani, 2012) .
One measure of the success of a model of primary healthcare is the extent to which healthcare providers within an organization are able to address complex health issues. Organizational structures can impact the quality of care for patients with high clinical complexity. Many chronic diseases, such as diabetes, that are managed routinely in primary healthcare settings are very complex (Agarwal, Kaczorowski, & Hanna, 2012; Canadian Diabetes Association Clinical Practice Guidelines Expert Committee, 2013; Harris et al., 2006) , and healthcare providers often have difficulty in implementing clinical practice guidelines, or best practice, especially when patients have multiple chronic diseases, or multimorbidity (Fortin, Soubhi, Hudon, Bayliss, & Akker, 2007; Harris et al., 2006) . Along with barriers such as time constraints, patient self-care that conflicts with guidelines and issues in the coordination of care, clinical guidelines that only consider one condition and give limited consideration of multiple concurrent conditions, and the interactions between them are a barrier to the implementation of clinical guidelines (Bower et al., 2011; Fortin et al., 2007; Smith, O'Kelly, & O'Dowd, 2010) .
Research shows the value of NP care in specific settings, such as in hospital (Hurlock-Chorostecki, Forchuck, Orchard, Reeves, & van Soeren, 2013) and in NP-led clinics directed to chronic disease management (Watts et al., 2009) . The NPLCs are different in that they are a model of comprehensive primary healthcare, much like a community health center, but with NPs as primary care providers and interprofessional team leaders (Heale, 2012) . There has been no research into the model itself, in particular an exploration of organizational factors and the quality of care for complex clinical presentations. To that end, an evaluation was undertaken of the NPLC model.
A chart audit was conducted in five NPLCs utilizing a tool that reflected internal organizational processes along with external links. The purpose was to determine the comprehensiveness of care for patients with diabetes and multimorbidity in NPLCs through the evaluation of the completeness of the care items identified in the clinical practice guideline for diabetes (Canadian Diabetes Association Clinical Practice Guidelines Expert Committee, 2013) . This included a review of the extent to which care items from the diabetes clinical practice guidelines were met and the influence of organizational factors on that care.
Framework
The Donabedian (2003) quality framework (StructureProcess-Outcome) is useful in an evaluation of quality in healthcare. The components of structure and process help to define the characteristics of, and interactions between, organizational features and healthcare system and provide a guide to the study of NPLCs. Structure is the way that healthcare is set up including material and human resources as well as organizational characteristics. There is often a disconnect between these components in the delivery of healthcare, such as between primary healthcare organizations and community programs directed to patient support for self-care (Zhang, Van Leuven, & Neidlinger, 2012) . Process refers to the activities that constitute healthcare such as diagnosis, treatment, patient education, and patient involvement (Donabedian, 2003) . Processes within primary healthcare clinic environments impact the quality of care for patients with complex medical histories. Patients with multimorbidities are more difficult to treat than patients with only one chronic condition (Fortin et al., 2007) , so the evaluation of processes in the care for these patients is helpful in providing insight on organizational effectiveness. The implication is that appropriate and effective structure and processes will result in higher quality of care and better patient health outcomes.
Methods and procedures

Chart audit tool
A chart audit tool was designed to capture the organizational (structural) and patient characteristics within the NPLC model. The Chronic Care Model (CCM) was used to identify and define specific items included in the NPLC chart audit tool. The CCM was chosen because it is divided into categories that reflect the structure and process elements within Donabedian's quality framework by specifically defining internal processes and external links identified as requirements of the NPLC model (Virani, 2012) . The CCM categories used to guide the development of items for the NPLC chart audit are Community, Patient, Clinical Information Systems, and Decision Supports.
''Community'' items represent links external to the clinic and reflect the structure element of the Donabedian framework, through the NPLC links to the wider health system. The item in this category included whether patients attended a community resource, such as a diabetes education group.
The remainder of the chart audit items reflect processes within the NPLCs. ''Patient'' specific items in the chart audit tool included demographic data (age, sex), length of time registered in the clinic, and the number of chronic diseases. ''Delivery system design'' refers to practice systems including appointments and follow-up with the patients with chronic disease. Chart audit items for this category included such things as the number of patient clinic and telephone appointments (Stellefson et al., 2013) . ''Clinical Information Systems'' items were things that demonstrated communication among the NPLC team members, such as the use of tracking tools within the EMR (McCurdy, MacKay, Badley, Veinot, & Cott, 2008; Wagner et al., 2001) . ''Decision support'' includes the use of evidence-based guidelines through diabetes templates in the EMR (Grimshaw & Russell, 1993; Stellefson et al., 2013) . Diabetes care templates in EMRs are a section within a chart, where all the important data about the patient's diabetes care can be charted, stored, and easily retrieved. In addition to the use of a diabetes care template, the chart audit included a set of nine care items developed from the Canadian Diabetes Association Clinical Practice Guidelines (2013) and previous studies that are considered essential for optimal care for patients with diabetes in a primary healthcare setting (Agarwal et al., 2012; Harris et al., 2006) . The items are routine lab work (HgA1C, lipid profile, microalbuminurea), blood pressure (BP), eye and foot examinations, review of patient eligibility for daily acetylsalicylic acid (ASA), smoking status, and annual flu shot (Canadian Diabetes Association Clinical Practice Guidelines Expert Committee, 2013). Charts were reviewed to determine whether diabetes care items were completed and documented.
Content validity of the chart audit tool was established through review by the Board of Directors and NP Clinic Leads from each of the five NPLCs in the study (Allison et al., 2000) . They reviewed each item and submitted recommendations about the relevance of each for the NPLC context. Based on their feedback, an item was added about missed patient appointments.
Pilot of instrument. Once ethical approval was obtained from Laurentian University and permission from each of the Board of Directors of the NPLCs, the chart audit tool was tested. The goal was to determine challenges to collecting the data and to establish intra-rater reliability of the chart audit process. The pilot test helped to ensure that it was feasible to collect the data related to each item and there was consistent interpretation of the items in the chart audit. Issues such as eligibility for receipt of care processes, the time frame, and lack of documentation for key indicators were reviewed (Allison et al., 2000) .
Chart audits
Sample. Seven out of a total 25 NPLCs were approached to participate in the study. Of that, five NPLCs participated in the study with 30 charts audited at each, for a total of 150 charts. The NPLCs that were chosen are positioned in the mid-north of Ontario (i.e., specifically located in the jurisdiction of the North East or North Simcoe Muskoka Local Health Integration Networks), in regions with high levels of chronic diseases compared to the rest of the province and with a history of reduced access to comprehensive primary healthcare (North East Local Health Integration Network, 2013; North Simcoe Muskoka Local Health Integration Network, 2013) . Patients included in the chart audit were over the age of 18 years, nonpregnant, registered for at least 12 months with the NPLC, and had diabetes mellitus plus one or more other chronic conditions. Chronic diseases, or conditions, were determined using the definition from the World Health Organization that includes conditions that are noncommunicable, of long duration and slow progression (World Health Organization, 2010) . The number of chronic conditions was derived from the list of ongoing health conditions in the patient history section of the EMR. Patients with gestational diabetes were excluded from the research study as were patients with whom the primary researcher had ever had a therapeutic relationship.
Random sample selection. Each NPLC in the study used an EMR system for charting and storing patient information. A list was created by a staff member of each NPLC of all patients with a diagnosis of diabetes and at least one additional chronic disease in each NPLC. Each patient in the list was assigned a number. A random number generator was used to supply a separate list of numbers for each list of patients at each NPLC. The corresponding charts of the first 30 random numbers chosen in each NPLC were included in the chart audit. All data collected were from the 12-month period prior to the date that the chart audit was completed.
Analysis
Descriptive statistics of all patient data (i.e., age sex, number of chronic diseases and appointment history) and organizational tools (i.e., EMR tracking, chronic disease templates, utilization of community patient health education and support programs) were examined to provide an understanding of the patient population and clinic structures (See Table 1 ). We specifically examined the frequency of use of organizational tools in those charts where the individual diabetes care items were completed.
A total score for diabetes care items was calculated for each chart. Each of the nine items were indicated as being present ''yes/no'' and coded as yes ¼ 1 and no ¼ 0. For example, if the patient had received an influenza vaccination within the chart audit timeframe, it was given a score of 1. If there was no evidence of an influenza vaccination within the study period, this section was coded as 0. The range of diabetes care scores was 0-9. In order to determine if the NPLCs could be examined as a group, a sensitivity analysis was completed through an analysis of variance to determine if there were any significant differences in the mean diabetes care scores between clinics.
A Spearman correlation was used to determine if there was an association between age, number of chronic diseases, and diabetes care scores. A t test was used to determine if the patient sex was associated with diabetes care scores.
Chi square test was used to determine any associations between organizational tools (use of EMR tracking, use of diabetes template, referral to community health education program) with each diabetes care item.
Results
The mean patient age was 62 years with a range of 68 years from 23 to 91. Of the total number of patients, 65 (54.2%) were females and 55 (45.8%) were males. The number of documented chronic conditions of these patients ranged from 2 to 14, with a mean of 4.63. Patients had been registered in the clinic with a range of 12 to 83 months and a mean of 31.3 months.
Although the NPLC organizational structure is similar across all NPLCs (e.g., all have EMRs and similar complements of healthcare providers), the use of organizational tools and resources, including EMR tracking, referral to a community program, and completion of templates, varies across clinics (Table 2) . Table 3 lists the number of times that a care item was completed for each patient in the chart audit. Items completed in less than 50% of the charts are bolded (eye examination, foot examination, flu shot, ASA).
A one-way analysis of variance test showed that there was no statistically significant difference in the mean diabetes care scores between the five clinics (p ¼ 0.853).
A Spearman's rank-order correlation was run to assess the relationship between diabetes care scores and patient characteristics. No significant correlation was found between diabetes care scores and age (r s ¼ 0.63; p ¼ 0.445), number of chronic conditions (r s ¼ 0.013; p ¼ 0.872), or length of time registered at the clinic (r s ¼ À0.009; p ¼ 0.910). In addition, t test showed that there was no significant difference in the diabetes care scores between men and women (p ¼ 0.171).
Chi square tests were conducted to determine if there were any associations between the completion of the individual diabetes care items and organizational processes including EMR tracking, use of a template, or referral to a community program. There was only one significant association, the use of EMR tracking and completion of lab work for lipid profile ( 2 ¼ 4.649; p ¼ 0.031). The chart audit revealed that there is variability in the documentation of routine diabetes care in the NPLCs. Items that related to direct care in the NPLC (BP and lab work) were most commonly documented (see Table 3 ). However, care that was provided external to the clinic, such as the annual eye examination which is meant to be completed by an optometrist or an ophthalmologist (Canadian Diabetes Association Clinical Practice Guidelines Expert Committee, 2013) and influenza vaccines that are available in pharmacies throughout the province (Ontario Pharmacists Association, 2016), were documented less frequently (see Table 3 ). These two diabetes care items were removed, and for those charts where the individual diabetes care items were completed, the frequency with which organizational tools/processes (i.e., EMR tracking, Referral to Community Programs, and Completion of a Chronic Disease Template) was examined to determine if there was a difference in the completion of each diabetes care item when an organizational tool/process was used and when it was not.
A difference of greater than 10% was found in three sections of the three charts (bolded), including lipids and EMR tracking, ASA and foot examination, and Referral to a Community Program (Table 3) . There was no pattern, which would suggest that use of the diabetes template, EMR tracking, or referral to community programs made no difference in whether the diabetes care items were completed.
Discussion
The main finding of this study is that, overall, the care requirements are complete for patients with diabetes and multimorbidity in NPLCs. The diabetes care items were completed for the majority of patients, and there is good reason to assume that two of the items that were poorly documented in the charts because they are completed (i.e., eye examination), or are readily available (i.e., flu shot), external to the NPLC. Care that is not provided by within the clinic itself is less likely to be documented. The second major finding is that there is variability in the use of organizational tools in the NPLCs; however, this did not make a difference in the completeness of diabetes care for the patients. Finally, with one exception, which appears to be an outlier, no significant associations were found between patient characteristics or organizational tools and the completeness of care.
The findings provided a snapshot of structural features and processes and their impact in the care for patients with diabetes and multimorbidity in NPLCs; however, there are several limitations to the study which may impact the interpretation of the findings. The sample included only five NPLCs, so the findings may limit the generalizability of the study to all NPLCs in Ontario. Patient charts, electronic or otherwise, do not capture informal communication or the nature of the communication between patients and providers. In addition, it is important to acknowledge that patient charts only represent what has been documented and do not necessarily represent the quality of care provided (Holroyd-Leduc, Lorenzetti, Straus, Sykes, & Quan, 2011). The chart audit tool alone does not provide insight as to the reasons why certain associations were found (e.g., there is not enough information to respond to the question as to why use of EMR tracking was significantly associated with completion of lipid lab work and not any other diabetes care items). Future studies could explore specific communication within the EMR tracking and link it to individual diabetes care items in order to examine this more thoroughly. Finally, there was no evaluation of the resources available in the communities where the NPLCs are situated which may also have an impact on the care provided and recommendations made.
Given that the organizational tools did not impact the care for patients with diabetes and multimorbidity in this study, potential recommendations for future research and improved quality of care may be found in exploring possible reasons for the care items that were not completed. To this end, healthcare structures, including community resources such as accessibility to diagnostic clinics, are worth consideration. Comprehensive chronic disease management requires a focus on patient self-care and patients' use of community resources to facilitate this is encouraged (Canadian Health Services Research Foundation, 2012) . However, in this study, only 7 of 150 patients had been referred to a community program. This may represent a gap in charting; however, it may also reveal issues affecting patient access or lack of availability of community services. This finding deserves further examination, in particular environmental scans to determine the extent to which community resources are available. The NPLCs might also benefit from leveraging the unique features of NP practice in the clinic processes. NPs are at an advantage in that they are salaried which allows them to schedule longer appointments in which many problems can be addressed or to incorporate innovative strategies which may have a positive impact on the completion of care items related to chronic disease management . Examples of these unique features include shared appointments with two or more providers at a patient appointment or group health visits where a group of patients with similar diagnosis attend one appointment where all patients hear the issues of, and advice given, to each patient to improve knowledge and self-care motivation of all (Simmons & Kapustin, 2011) .
Another noteworthy area for ongoing evaluation is the presence of multimorbidity and the impact on clinical practice. When presented with several issues at a patient visit, practitioners typically list and prioritize issues across all conditions at each visit. Alternatively, practitioners tend to focus on disease parameters, such as HbA1c for diabetics, or simpler, acute problems. They then ignore global patient outcomes related to the interaction among all medical conditions and the patient's socioeconomic status. Thus, complex presentations of symptoms and interactions of treatments for multiple chronic conditions may be overlooked (Bower et al., 2011) .
Completion of the annual foot examination for diabetic patients in the NPLC chart audit is a possible example of the prioritization of care. Diabetic foot examinations which include sensory testing and checking for pressure points and sores that do not heal should be conducted annually (Canadian Diabetes Association Clinical Practice Guidelines Expert Committee, 2013). Only 19.3% of the patients in the chart audit had received an annual foot examination. This care task is more time-consuming and complex than many of the others (e.g., BP, lab work), and it may be deferred more often during the prioritization of issues presented at patient appointments. In addition, care items are often distributed among team members. For example, in most of the NPLCs, a foot care nurse conducts the diabetes examination, not the nurse practitioner. Poor documentation of foot examinations may be an issue of role confusion within the NPLC inteprofessional team and the nature of interprofessional teamwork within the NPLCs warrants further investigation. In addition to clinical practice, the impact of patient characteristics with multimorbidity on quality of care should be examined more carefully. Chronic diseases cluster and patients with one chronic disease are more likely to have other chronic conditions (Fortin et al., 2007) . In addition, people with lower levels of education and socioeconomic status are more likely to have multiple chronic conditions (Smith et al., 2010) , which, in turn, impacts their ability to manage their conditions and their overall health outcomes. Care processes in primary healthcare organizations, including NPLCs, do not typically take into consideration the socioeconomic status of the patient or their experiences with multimorbidity. Rather, much like clinical practice guidelines that are developed to address one condition at a time, care is most often directed around individual conditions. This is seen in the structure of EMRs, which have templates for individual diseases. Although there are some commonalities among conditions (e.g., Heart disease and diabetes), practice tools and clinical care tend to focus on one condition at a time (Bower et al., 2011) .
There was a lack of association between the number of chronic conditions and the completeness of diabetes care in this study. However, the nature of each of the specific chronic conditions, along with patient characteristics on the patient's quality of life is not known. Future research may be focused on the quality of care in the NPLC model related to the patient's socioeconomic status as well as the relationship of quality with different clusters of medical conditions.
Conclusion
In this study, NPLC organizational processes did not impact the care for patients with diabetes and multimorbidity, yet, overall, care was complete. Further research is required to identify structure or process variables that do impact the completeness and quality of care for patients in NPLCs. Identification of these factors will be valuable in the development of recommendations for improvements within the NPLCs.
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